Choroidal tumours are associated with several degenerative changes in the overlying tissues, which can be called 'Thmour-Associated Retinal Pigment Epitheliopathy (TARPE) , melanomas is more likely to be related to degenerative changes in the retinal pigment epithelium than to dye leakage from abnormal tumour vessels.
epithelium,
(ii) the accumulation of hard and soft drusen and basal laminar deposits in Bruch's membrane, (iii) disorganisation of the choriocapillaris, (iv) atrophy, cystic degeneration and detachment of the retina.
The changes at the chorio-retinal interface are clinically relevant because they can exacerbate visual loss. In addition, they can be misinterpreted on ophthalmoscopy and fluorescein angiography. An amelanotic choroidal tumour may appear to be pig mented on ophthalmoscopy because of lipofuscin and melanin accumulation over lying the tumour. The hyperfluorescence associated with pigmented choroidal melanomas is more likely to be related to degenerative changes in the retinal pigment epithelium than to dye leakage from abnormal tumour vessels.
Choroidal tumours cause a variety of abnormalities in the overlying choriocapillaris and retinal pigment epithelium. These changes, which can be termed 'Tu mour Associated Retinal Pigment Epitheliopathy (TARPE) , , are clinically important because they can cause visual loss and because they may influence diagnosis and treatment. The aim of this paper is to highlight the main fea tures of TA RPE and to discuss their clinical significance.
Clinico-pathological features of TARPE

Retinal Pigment Epithelium
The retinal pigment epithelial cells overlying a choroidal melanoma tend to become de differentiated, losing apical processes and basal infoldings, and accumulating excessive amounts of intra-cytoplasmic lipofuscin.
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Mucoid inclusion bodies can also be present as in various reactionary processes associated with exudative retinal detachment.3 The ret inal pigment epithelial cells undergo meta plasia, exhibiting the characteristics of fibToblasts or macrophages, and tend to form clumps and flattened papilliferous growths.
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As a result of these responses, the retinal pig ment epithelium tends to be deficient in some areas and multilayered in others (Fig. 1) . Fluorescein angiography shows that retinal pigment epithelial atrophy tends to occur at the apex and the peripheral margin of the tumour, either in a crescentic fashion (Fig. 2i) or as a band running radially in the same direction as the underlying posterior ciliary arteries (Fig. 2 ). In addition, some eyes develop paving-stone degeneration periph eral to the tumour. 
Bruch's Membrane
Bruch's membrane shows changes similar to those seen in age-related macular degener ation,5 with the formation of hard and soft drusen, and basal laminar deposits and pig ment epithelial detachment (Fig. 1) . Abnormal material in Bruch's membrane also attracts macrophages (Fig. 1) and stimulates the formation of choroidal new vessels, which may develop into clinically evident disciform lesions.6•7
Blood Vessels
The choriocapillaris is destroyed, especially at the tumour apex, (Fig. 1) and in the surviving capillaries the fenestrations are reduced in number.8 The major choroidal arteries seem to be unaffected in most cases, passing either through the tumour or over its surface to supply the peripheral choroid (Fig. 2) .
Retina
Severe retinal pigment epithelial degener- ation is associated with serous retinal detach ment, which usually extends beyond the limits of the tumour_ A mild but long-standing detachment may cause a curvilinear band of RPE atrophy extending from the lower mar gin of the tumour to the inferior equator of the eye, where the band of atrophy tends to widen (Fig.3i) . Similar changes can occur with naevi9 (Fig. 3ii) .
The retina overlying a choroidal tumour shows atrophy, commencing in the receptor cell layer, and gliosis (Fig. 4) . Additionally, the retina may undergo cystic degeneration. Some patients develop cystoid macular oedema even if the tumour is situated equa torially (Fig. 5) .
Clinical Significance of TARPE
Visual Symptoms
The changes in the retinal pigment epithelium and retina cause relative and absolute visual field loss and reduce the visual acuity if the fovea is affected. 7.10 The visual loss tends to be more severe with melanomas than with naevi, but is not a reliable indicator of malignancy. Some patients can experience unformed visual hallucinations, which differ from the brief photopsia caused by retinal traction in that they are longer-lasting, sometimes moving across the visual field, and changing shape or dividing into smaller spots. It is interesting that these hallucinations can per sist even after treatment of the tumour by radiotherapy or local resection.
Ophthalmoscopic Appearances
Choroidal tumours are often diagnosed (ii) Macroscopic photograph of the bisected enucleated eye showing that the tumour is amelanotic but that it is covered by a layer of pigment. (iii) Fundus photograph of a collar-stud melanoma (right eye). The tumour can be seen to be amelanotic where it has ruptured Bruch's membrane and retinal pigment epithelium, indicating that the pigment at the base is in the overlying RPE. melanomas because they appear to be pig mented on ophthalmoscopy. Nevertheless, most choroidal melanomas are amelanotic in caucasians and owe their pigmented appear ance to the accumulation of lipofuscin and melanin over the surface of the tumour (Fig. 6) .
Secondary degenerative changes overlying choroidal tumours tend to be a manifestation of chronicity and tumour bulk and are not specific to melanoma, occurring over large naevi, haemangiomas and other benign tumours.
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Fluorescein Angiographic Appearances
The characteristic angiographic appearances associated with malignant melanoma of the choroid are relative hypofluorescence in the early phase followed by the development of a patchy diffuse hyperfluorescence and discrete hyperfluorescent spots, which remain well defined throughout the angiogram_ The late hyperfluorescence is generally assumed to be due to vascular incompetence within the tum our. It is, however, more likely that hyper fluroescence is related to the degenerative changes which occur in the overlying RPE. As evidence for this, pigmented tumours which have broken through Bruch's membrane and the RPE are non-fluorescent, with the charac teristic late hyperfluorescence occurring only in association with recognisable degenerative changes in the RPE over the same tumour (Fig 7) .
Conclusion
Many of the clinical features currently associ ated with malignant melanoma of the choroid are the result of secondary changes in the overlying tissues and are not specific either to melanoma or to malignancy. The recognition of TARPE is of value in the differential diag nosis of choroidal tumours.
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